Introduction
The carbonic anhydrase activity of the female reproductive tract tissues of fowl has received attention because this enzyme catalyses the reaction in the shell gland that produces H2C03, the source of carbonate for egg shell (Lorcher, Zacheile & Bronsch, 1970) . Greater amounts of carbonic anhydrase are present in the shell gland of hens laying eggs with high-quality shells than in hens that produce eggs with soft shells (Gutowski & Mitchell, 1945) or greatly pimpled shells (Goto, Harris & Waldroup, 1982) . Bernstein, Nevalainen, Schraer & Schraer (1968) reported that intramuscular injection of acetazolamide, a specific inhibitor of carbonic anhydrase, lowered the carbonic anhydrase activity of the shell gland and the egg shell weight.
Although carbonic anhydrase has been extensively studied in the female fowl, no data on the presence or activity of the enzyme in the reproductive tract tissues of male fowl exist. Studies of carbonic anhydrase in the male reproductive tract tissues of other animals emphasize the importance of this enzyme in the male tract. Histochemical methods show that the carbonic anhydrase activity is located in certain cell types in the testis, epididymis and ductus deferens of the rat (Setchell & Brown, 1972) . The last two tissues contained individual cuboid cells that were rich in carbonic anhydrase. The interstitial tissue of the testis also showed carbonic anhydrase activity. The carbonic anhydrase activity was apparently related to the secretion of the seminal plasma since the injection of acetazolamide caused a decreased secretion of testicular fluid.
The present study was conducted to examine the carbonic anhydrase activity of the reproductive tract tissues of adult fowl and its relationship to the level of semen production. Older males were used in this study because temperature-acclimatized males were available from another study. The males varied in semen production and it is well known that depressed fertility is a significant problem in field flocks of this type poultry. 
Statistical analysis
The data were analysed by analysis of variance using the procedures outline in the SAS statistical package (Barr, Goodnight, Sail & Hellwig, 1976) . Means were separated using the Duncan option of the procedure (Duncan, 1955) However, significant positive correlations existed between the carbonic anhydrase activity of the testes or ductus deferens and the total volume of semen, spermatozoa or seminal plasma produced by the males (Table 2) . Regression analyses (Text- fig. 1 Experiments 2 and 3 : acetazolamide inhibition of carbonic anhydrase activity of reproductive tract tissues and the effects of dose level on semen production The carbonic anhydrase activity of the male reproductive tract tissues decreased as the dose of acetazolamide increased (Table 3 ). The carbonic anhydrase activities of all 3 tissues were depressed to a similar level by the 25 mg/kg dose. At 10 mg/kg, acetazolamide caused a significant reduction in the carbonic anhydrase activity of the testis and ductus deferens, but the 25 mg/kg dose significantly reduced the carbonic anhydrase activity in all 3 tissues in Exps 2 and 3 (Table 3) . Treatment with 50 mg/kg did not result in any further reductions in carbonic anhydrase activity. (Table 4) by the 9-16, 17-24 and 9-16 day periods after injection, respectively. There were no significant differences between treatment groups for any semen volume characteristic before injection of acetazolamide or during the first 8 days after injection.
Discussion
Avian seminal plasma is derived from the seminiferous tubules of the testis and the efferent ducts (Lake, 1981) . In the present study the total semen and seminal plasma volumes per semen collection increased as the carbonic anhydrase activities of the testis and ductus deferens increased. This would indicate that activities within the testis and the ductus deferens are intimately involved with the total ejaculation volume. Setchell & Brown (1972) observed that the testicular fluid decreased in the rat when the carbonic anhydrase was inhibited with acetazolamide. A decrease in the volume of seminal fluid could markedly influence the success of mating by the fowl. The number of spermatozoa (total volume per collection) was highly related to the volume of seminal plasma in the present study. A significant positive relationship between carbonic anhydrase activity of the testis and semen volume per collection was found. This emphasizes that changes in acid-base balance, such as might occur with elevated temperature, may have an influence on reproductive function in the male. These changes in carbonic anhydrase activity could reflect variation in C02 production in various tissues. Fleeger, VanDemark & Johnson (1967) reported that C02 played an important role in the metabolism of testis tissue. VanDemark, Schanbacher & Gomes (1972) showed that early release of spermatozoa from the testis occurred when rats were exposed to elevated levels of C02. High C02 levels have been shown to inhibit the metabolism and respiration of spermatozoa (Salisbury, VanDemark, Lodge & Cragle, 1960) . Since changes in carbonic anhydrase activity would affect C02 production, the maturation, transport or motility of fowl spermatozoa could be affected in males kept at high temperature.
The inhibition of carbonic anhydrase activity by acetazolamide resulted in decreased volumes of semen or seminal plasma. This result could be considered further evidence of the importance of the bicarbonate buffer system in the production of seminal fluids. It confirmed the linear relationship that was found in the first experiment between semen production and carbonic anhydrase activity of the testis. Setchell & Brown (1972) obtained a similar response in the rat, for which they showed that the major effect of acetazolamide was a decrease in testicular fluid secretion.
